Some anisotropic media, e.g. a magnetized plasma, can support propagating electrostatic waves. We wish to study the dispersion and nonl inear selfmodulation of such waves when the system is two-dimensional Cx and y, x being the principal axis) and has reached a steady state [all field quantities -expC-iwt) , w = constantJ. We wi II take the medium to be homogeneous and non-dissipative, and wi II assume that the dielectric tensor depends on the electric field ampl itude squared. The equation for the complex electric potential, cP, is
I. Derivation of Equation
Some anisotropic media, e.g. a magnetized plasma, can support propagating electrostatic waves. We wish to study the dispersion and nonl inear selfmodulation of such waves when the system is two-dimensional Cx and y, x being the principal axis) and has reached a steady state [all field quantities -expC-iwt) , w = constantJ. We wi II take the medium to be homogeneous and non-dissipative, and wi II assume that the dielectric tensor depends on the electric field ampl itude squared. The equation for the complex electric potential, cP, is C I)
We expand K about V = 0 , 2 IVCPi = 0 Cthe long-wavelength, I inear limit)
where s is a formal expansion parameter. Assuming Kyy > 0 > Kxx then to 
Constants of the Motion
Only four constants of the motion are known. This is in contrast to equations soluble by the inverse scattering method which have an infinite number of constants of the motion. The four constants are:
In (7) k is the Fourier-transform variable conjugate to 1;,. Three of these constants have phys i ca I i nterpretat ions. 11 = const. states that the electric field is derivable from a potential. 12 = const. and 14 = const. give the conservation of momentum and energy, i.e. the force and power balances.
Soluble Limits
Although (3) is not analytically soluble, it is closely related to the modified Korteweg-deVries equation, 2 v 1 + V 1;,1;,1;, + K I v I v I;, = 0 , (8) which is soluble by the inverse scattering method [2J. To see this relation we rewrite (3) in two ways, 2 2 V 1 + vl;,l;,l;, + 31vl vI;, = 2i Ivl v81;, ,
v 1 + v I;, 1;,1;, + Ivl2Vl;, =-vI V2 11;, ,
where 8 = arg(v). In the I imits of slow and rapid phase variation, the right hand sides of (9) and (10) respectively are negl igible and in these limits (3) reduces to (8) , although the strength of the nonl inear term, K, is different. When neither limit appl ies, we must solve (3) numerically.
Numerical Solution
We choose initial conditions of the form, V(l=O,I;,) = Asech(l;,)exp(ikol;,) .
Figs. I and 2 show two examples of the evolution. We see that there are two types of sol itary pulses produced; one had a constant phase (Fig. I) , whi Ie the other is an envelope pulse (Fig. 2) .
Constant Phase Pulses
The constant phase pulses are a special case of the sol itons of (8) . Their form is v = 12 a sech[a(1;, -I;, -a 2 1)Jexp( i8 )
The area of these pu I ses is 12 'IT • However, these pu I ses do not behave as sol itons in (3). Fig. 3 shows the col I ision of two of these pulses which have different phases, 8 . We see that after the col I ision the phase and ampl itude of the pulses ~ave changed and some "radiation" is produced.
Envelope Pulses
The general form of the envelope pulses is V(l, i;,) = VU;)exp(ikol;,-iW o l), where V is complex, Z; = I;, -Cl, C = a 2 -3k 2 , and W = k (3il 2 _ k 2 )
Here ~ is the decay rate of V as 1z;1 + (Xl. V satisfies 2 2 (\z;+IVI V-a 2 V'z; + ik o <3Vz;z;+lvl V~3a2V) = 0 .
